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Abstract: Tumor cells can metabolize glucose through glycolysis to intermediates for biomacromolecule
synthesis by inhibiting the activity of the pyruvate dehydrogenase complex (PDC) in mitochondria. In this process,
pyruvate dehydrogenase kinases (PDKSs) play a key role. The inhibition of the activity of PDKs can effectively
block this metabolic pathway, activate mitochondrial oxidative metabolism, and induce tumor cell apoptosis. PDK
inhibitors have become a research hotspot in medicinal chemistry, and novel structures targeting classical binding
sites have been synthesized. In this paper, recent research progress on PDK inhibitors is reviewed to provide infor-
mation on these latest entities and to explore their clinical applicability.
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Figure 1 Schematic diagram of pyruvate metabolism
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Figure 2 Ribbon diagram of PDK1 monomer (PDB code: 2Q8H)
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Figure 3 The binding sites of available PDK inhibitors

7 5 AT N R i 485 ) PR DR JE B P 3, P BN A 7K 9 -
o HEHERIAUY DCATERIHIR S &4 4 &, S5
AL AR His149 [a] 48 e 5 A0k AR AL R, R 3 T
Arg148 7= Asp151 [A] %5 5 B HR g 45 44 (1 i T (1 4),
fift 2 JiE 5 5L 5 - ADP B[R4 T PDKs [ ¥ PRS2,
AR, R BT 7T B, DCA B 45 25 2 #0141 PDC 2 1
PR Ak 2R3 1R 2B, (8 PDC SR FFIG RS DL PR R 3R
LA 32 7 DCAXS PDC AR #i i 4% 1) IE 17 i 5 7E H
DCA B R PDKs B A # il i 14, (H R w1 A

AR L (25~~100 mg-kg™) B Sl iz B 2 1 A R Al
TEMEE— D RIEARN A, TF k3T DCA S5 R K2
Pk PDKs 41 77 i 7 W T8 B0 3 il R AT 45 44 2
&, RN R E R GRAEY 1 ~4 8 " LW
TSR RBE R (K 5). W PENNASE REH], S —
WO AR TR DURR T BRI 2 S B R
JEE B R B, Eh IR B S L I R A A M
FF%E[Z?]

BT A LML E — b R B0 0 7R S5 4, WF AT
B E LRI BN R OB BIT R
L BCTE IR AR B T 2 B A AR A TR B AR AL S
(&1 6). ¥ PRI 4 R, K38 2 U R 3R PR
BUE RS TR LW A AT PRE, $ AT LLAS B
PDKs $1 fil) yif 4 A F) 4 75 4 128200,

R 7S HB) —R LB B R, B
BT R0 FE 77 Ir) B DCA SRR #5282 . il # DCA
FERAE S LS AL S5 M B GO R FL R B 2ok,
P2t EORL PR T K fif B AL 70 fif FE T DCA, {15 DCA
A DASE [ 2R A A HE AR T, A3 20 vk 1 Xl DCA 4R 7y
AT 22 TS B R B AN RS )L (] 7)Bss
R EA B R /NS RSO R 04 s 2 R
16 R Il 5% 45 45 67 s PDIKs #1011 751 1) B 2 Bk il

Figure 4 Binding mode of DCA with the pyruvate-binding site (PDB code: 2Q8H)
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Figure 5 Compounds tested for the importance of dichloroacetyl group (IC;, for DCA and compounds 1-4 were obtained from a primary

enzymatic assay of PDK inhibition)
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Figure 6 Series of compounds for fragment-based testing (IC5, for compounds 5-21 were recorded using cytotoxicity data of in vitro

measurement by MTT assay)
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Figure 8 Binding mode of Pfz3 with the CoA-binding site (PDB code: 2BU7)
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bition)
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Figure 10 Binding mode of AZD7545 with the lipoyl-binding site (PDB code: 2Q8G)
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Figure 11  Series of compounds with (R)-3,3, 3-trifluoro-2-hydroxy-2-methyl as pharmacophore for fragment-based test (1Cy, for Nov3r,

AZD7545 and compounds 22-34 were obtained from a primary enzymatic assay of PDK inhibition)
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Figure 13 Some compounds binding with the ATP-binding site (IC,, for radicicol, M77976, VER-246608 and compounds 38-41 were
obtained from a primary enzymatic assay of PDK inhibition, K, for compounds 35-37 were determined by ITC)
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